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IIpHMeHeHHe Tyrnn ^jhi BtmBJieHH^ cjih3hctoh oGojiohkh y cnop Myxobolus spp. no 
paHee npe^Jio^ceHHoii MeTOAHKe (Lorn, Vavra, 1963) no3BOJiHJio bbimbhtb ee Hajinnue y 4 
H3 9 HCCJie^OBaHHBix Myxobolus spp. c >xa6p iijiotbli. Y M. intimus , M. mucosus h Myxo¬ 
bolus sp. 3 OHa Rpyiraafl, Kpynia.a h ee AHaMeTp AoeraraeT 30 mkm, b to Bpeivni Rax y My¬ 
xobolus sp. 1 BepxHjra nacTB cnopti CBoSoAHa ot 3toh oSojiohkh. IIoKa3aHO, hto Hanunne 
H OCoSeHHOCTH CTpOeHM CJIH3HCTOH 060JIOUKH MO^KHO HCnOJIB30BaTI> npH AH<M 3e P eHI l Ha_ 
jiBHoii ^HamocTHKe bhaob poAa Myxobolus . 

Kjuoneebie cnoea : nnoTBa, ^ca6pti, Myxosporea, Myxobolus spp., cjiH3HCTaM oOonoHKa. 


C caMoro Hanajia H 3 yHeroni MHKcocnopHAHH h no HacTonmee BpeMfl nx chc- 
TeMa nocTpoeHa Ha apxnTeKTOHHKe cnop (IIIyjibMaH., 1966). Elpn otom Bbinoji- 
HeHHbie b nocjieAHne toabi MOJieKyjinpHO-^HJioreHeTHHecKne HCCJieAOBaHHH 

B OCHOBHOM nOATBepAHJIH npaBHJIbHOCTb HCn0JIb30BaHHH MOp(|)OJIOrHHeCKHX 
KpHTepneB npn KJiaccn(J)HKaiiiHH 3thx napa3HTOB (nyraneB, 2007). B otjihhhc 
ot TaxcoHOB BbicoKoro paHra onpeAeJieHHe MHKcocnopHAHH Ha bhaobom ypoB- 
He Bbi3biBaeT 6ojibmne 3aTpyAHemDi. 3to CBH3aHO c MajibiMn pa3MepaMH othx 
napa3HTOB n HeSoJibniHM hhcjiom Mop^oMeTpnnecKnx npH3HaKOB, HcnoJib3ye- 
mmx a™ onpeAejieHHH bhaob. Oco6bie npoGneMbi B03HHKaiOT npn AH^^epeH- 
AnajibHOn AHamocTHKe bhaob pOAa Myxobolus (Buetschli), hhcjichhoctb ko- 
TOpbix y^ce npeBbimaeT 850 (Eiras et al., 2014). Hmciotch MHoronHCJieHHbie 
npHMepbi, KorAa npeACTaBHTejiH ototo pOAa, o6pa3yiomHe cnopbi npaKTHne- 
ckh OAHHaKOBoro CTpoeHHH h pa3MepoB, ho npn 3tom 3apa^caK)Hj,He AOCHTKH 
bhaob CHCTeMaTHnecKH pa3Hbix pbi6, OTHOCHJiHCb k OAHOMy BHAy, HaripHMep K 
M. muelleri (/JpHeij, IIIyjibMaH, 1984). Ha 3Ty npoSneMy enje b 1932 i\ o6pa- 
thji BHHMaHHe B. A. ^orejib. B noAroTOBJieHHOM hm nepBOM OTenecTBeHHOM 
onpeAOJiHTejie MHKcocnopHAHH (^orenb, 1932) oh nmneT: «Pa3HOxapaKTep- 
hoctb xo3neB h 3acejineMOCTb 3thm napa3HTOM opraHOB 3acTaBJineT Hac npeA- 
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nojiaraTb, hto noA Ha3BamieM M. muelleri o6beAHHneTCn pa3JiHHHbiMH aBTOpa- 
mh HecKOJibKo bhaob. Pa3o6paTbcn b 3tom Bonpoce noKa He npeACTaBJiaeTCH 

B03M05KHbIM». 

Heo6xOAHMOCTH yHH(J)HKaU,HH OnHCaHHH MHKCOCnopHAHH H yBeJIHHeHHK) 
HHCJia AHarHOCTHnecKHx npH3HaKOB 6biJia nocB^meHa cnetmajibHan CTaTbn 

(Lom, Arthur, 1989). B Heh b KanecTBe OAHoro H3 npH3HaKOB, KOTOpbie Heo6- 
xoahmo npHBOAHTb npu onHcaHHH, yKa3biBaeTCii HajiHnne hjih OTcyTCTBHe 

CJIH3HCTOH 06 OJIOHKH Ha nOBepXHOCTH Cnop, BbDIBJHieMOH npn HCn0JIb30BaHHH 
uepHOH TyniH (India ink). BnepBbie 0 HajiHHHH cjih3hctbix noKpbiTHH y cnop 
MHKCOCnopHAHH H MHKpOCnOpHAHH H HCn0Jlb30BaHHH A™ HX BblflBJieHHJI HH- 

Ahhckoh TyniH 6buio coo6m,eHO hchickhmh yneHbiMH (Lom, Vavra, 1961; Lom, 
Vavra, 1963). Bo MHornx coBpeMeHHbix paSoTax 3Ta MeTOAHKa no bbi^bjichhio 
cjih3hctoh o6ojiohkh BOKpyr cnop He Hcnonb3yeTCfl. OSbacHemieM MO^ceT 
cjiy^KHTb noMBJieHne 6ojiee coBpeMeHHbix mctoaob, b nepByio onepeAt AH(J)(j)e- 
peHAnajibHOH HHTep(})epeHn;HajibHO-KOHTpacTHOH MHKp 0 CKonHH no HoMapcKO- 
My, no3Bo™iom;eH BbiuBJinTb Maji03aMeTHbie AOTajm cTpoemm cnop. TaK, b ce- 
pnn pa6oT b eHrep ckhx HCCJieAOBaTeJieii, nocBumemibix onncarono MHKeocno¬ 
pHAHH KapnoBbix pbi6, npHBOA^TC^i AaHHbie 0 Hajinunn hjih OTcyTCTBHH 
cjih3hctoh o6ojiohkh BOKpyr cnop, ho 6e3 ynoMHHaHHfl Hcnojib30BaHmi Tymn 
AJin ee o6Hapy)KeHHn (Molnar et al., 2008, 2010). B 3thx CTaTbux npHBOAflTCn 
(j)OTorpa(|)HH cnop, CAeJiaHHbie npn MHKpocKonnn no HoMapcKOMy, OAHaKO 
3(J)(J)eKTHBHOCTb 3TOTO CnOCOSa a™ BbWBJieHHfl CJIH3HCTOH o6ojiohkh y cnop 
cneimajibHO paHee hhkcm He H3ynajiacb. 

B xoac Hamnx HCCJieAOBaHHH MHKeocnopHAHH mioTBbi H3 boaocmob CeBe- 
po-3anaAa Pocchh (Bopohhh, Jfyjiym, 2012) TaK^ce HCnojib30Bajiacb MeTOAHKa 
no BbMBJieHHio cjih3hctoh o6ojiohkh, npeA-no)KeHHafl hcihckhmh KOJiJieraMH. 
U,ejib A^HHOro coo 6 mCHHn — noKa3aTb mnpOKoe pacnpocTpaHeHne 3TOro npH- 
3 HaKa y bhaob poAa Myxobolus , ero AnarHOCTHnecKyio Ba^cHOCTb, a TaK>Ke He- 
oSxOAHMOCTb 06n3aTeJIbH0r0 HCnOJIb30BaHHH A^HHOH MeTOAHKH no npHHHHe 
yCTaHOBJieHHOH HaMH HH3KOH 3(J)(J)eKTHBHOCTH BbIHBJieHH5I CJIH3HCTOH 060 JIOH- 
KH npn MHKpOCKOnHH nO HoMapcKOMy. 


MATEPHAJI H METOAHKA 

B xoAe HCCJieAOBaHHH, npOBOAHMbix c 2010 no 2015 r., b ^ca6pax njiOTBbi 
6biJio HaiiAeHO 9 MHKeocnopHAHH poAa Myxobolus (cm. TaSjiHny). Bca pbi6a 
a6cojiiOTHOH ajihhoh ot 15 ao 25 cm 6buia nojiyneHa H3 yjiOBOB pbiSojiOBemcHx 
6pnraA HeBCKOH ry6bi Ohhckofo 3ajiHBa. IIoApoSHbie CBeAerora 06 okctchchb- 

HOCTH H HHTCHCHBHOCTH HHBa3HH, a TdLKTKQ TOAOBOH, CC30HHOH H B03paCTHOH 
AHHaMHKe 3apa^ceHim 6yAyT onySjiHKOBaHbi no3Anee. 

OnpeAOJieHHe HaiiAeHHbix bhaob MHKeocnopHAHH npOBOAHJin Ha ocHOBa- 
hhh MOp(|)OMeTpHH cnop, (J)opMbi h pa3Mepa njia3MOAneB c Hcnojib30BaHHeM 
OTenecTBeHHbix (/JpHeij, IIIyjibMaH, 1984) h 3apy6e)KHbix jnrrepaTypHbix hc- 
tohhhkob (Molnar et ah, 2010; Eiras et ah, 2014). OcoSeHHo TiijaTeJibHo Bbinc- 
hhjih pacnojio^ceHHe njia3MOAneB b TKairax xo3HHHa, hcxoa^ h3 coBpeMeHHbix 
AaHHbix 06 hx CTporoh ji0Kajin3an,HH (Molnar, 2002), hto nOATBep)KAOHO mo- 
jieKyjnipHO-reHeTHnecKHMH HCCJieAOBamniMH (Eszterbauer, 2004; Molnar et al., 
2010; Liu et al., 2016). BbiuBJieHHe cjiH3HCToro MaTepnajia hjih cjih3hctoh 
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MmccocnopHAHH po/ja Myxobolus, co6paHHtie c »ca6p njioTBti OHHCKoro 3ajiHBa 
c yica3aHHeM JioKajiH3aAiiii, (JmpMbi h pa3Mepa nna3MO/jHeB 
h HajiHHH^ CJIH3HCTOH oSojiohkh y cnop 

Myxobolus spp. from gills of the roach from the Gulf of Finland 
with indicating of location, shapes and sizes of plasmodia 
and the presence of mucous envelope of spores 


Ha3BaHHe BHAa 

Jl0KaJIH3aUH5I 

<t>opMa h pa3Mep 
nna3MOAneB 
(Haiim AaHHbie) 

Hajinqne 

CJIH3HCTOH 

06 OJIOHKH 
y cnop 

M. diversicapsularis 

TKafrepHLie JienecTKH 

Oicpyrnbie hjih OBantHBie, Men- 

— 



Kue, ao 0.25 mm 


M. intimus 

» » 

OBajiBHtie, KpynHbie, ao 1.5 mm 

+ 

M. elegans 

» » 

OBajitHBie hjih OKpyniLie, 

— 



MejiKHe, ao 0.2 mm 


M. fundamentalis 

TKadepHaa Ayra 

OKpyrjio-OBajitHBie, ao 0.8 mm 

— 

M. feisti 

XpiiiAeBBie Jiynn ne- 

OKpyrno-OBanBHLie, Memcne, 

— 


necTKOB 

AO 0.2 MM 


M. mucosus 

B ocHOBaHHH JienecT- 

OBantHBie, ao 0.5 mm 

+ 


KOB 



Myxobolus sp. 1 

7Ka6epm>ie JienecTKH 

OBajitHBie, KpynHtie, ao 1.5 mm 

+ 

Myxobolus sp. 2 

Kpau ^cadepHtix jie- 

OBajitHBie, ao 0.5 mm 



necTKOB 



Myxobolus sp. 3 

TKadepHaa Ayra 

Oicpyrjibie, c 3aocTpeHHOH Bep- 

+ 



iiihhoh, ao 0.3 MM 



o6ojiohkh BOKpyr cnop y HanAeHHbix bhaob MHxcocnopnAnn npoBOAnim co- 
raacHO onySjiHKOBaHHon paHee MeTOAnxe (Lom, Vavra, 1961; Lom, Vavra, 
1963). 3toto x Kanne boahoh cycneH3nn cnop, noMerqeHHon Ha npeAMeT- 
Hoe CTexjio, Ao6aBjnuin hcckojibko MeHbmyK) no oSteiviy xanrno nepHOn nep- 
toxhoh Tynra xopomero xanecTBa, nepeMemnBajin, BbiAep^xnBajin 3 — 5 mhh h 
3aTeM HaKpbiBajin noxpOBHbiM CTeKJiOM. LUjihhixh Bbrreicmero no xpajiM no- 
KpoBHoro CTeKjra TymeBoro pacTBopa npn BbicbixaHnn nperoiTCTBOBajin 6bict- 
poMy n nojiHOMy ncnaperono boam. Taxon npenapaT mo^cho 6biJio oSbihho 
H3ynaTb b TeneHne HecKOJibKnx Aneit. CneAyeT otmcthtb, hto nemcxne yne- 
Hbie oco6o yKa3biBajin Ha ncnojib30BaHne tojibko hhahhcxoh Tynin (nepTOK- 
Hoii Tyrnn), Tax xax npHivieroieMafl b MnxpoSnojiorHHecxnx nccjieAOBamiflx a™ 
HeraraBHoro xoHTpacTnpOBaroDi mhxpoGob «Burry ink» oxa 3 ajiacb He3(J)(j)ex- 
thbhoh (Lom, Vavra, 1961; Lom, Vavra, 1963). OAHOBpeMeHHO H3 cnop Toro 
)xe njia3MOAHii H3roTOBjnuin n rjTHifepnH-^ceJiaTHHOBbie npenapaTbi, cjiy^xarqne 
AM H3yneHH5i nx cTpoerora n H3MepeHHH (/JoHeif, IlIyjibMaH, 1973). Ooto- 
rpa^npoBaHne MnxponpenapaTOB npoBOAHJin npn noMomn TpnHOxyjnipHoro 
MHXpocxona MnxpOMeA 3-20, o6opyAOBaHHOro Levenhuk Digital Camera 
C510-NG. Mnxpocxonmi n (})OTOrpa(})HpOBaHHe cnop M. intimus no HoMapcxoMy 
npoBOAHJincb c ncnojib30BaHneM Leica DM 2500, ocHameHHoro 14 Mpx USB 
xaMepon UCMOS 14000 KPA (Toupcam). 
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PE3YJIbTATbI 


HaH^eHHbie b ^ca6pax njiOTBbi H3 Hcbckoh ry6bi OwHCKoro 3ajinBa 9 bhaob 
MHKC ocnopH^HH poAa Myxobolus c yKa3amieM hx JioKajiroaiiHH, a TaiQEce 4>op- 
mm h pa3Mepa mia3MOAHeB, npHBeAeHbi b Ta6jiHu,e. H 3 othx mhkcochophahh 
H a OCHOBaHHH HeTKHX AHarHOCTHHeCKHX npH3HaKOB TOJlbKO 6 OnpeAeJieHbl A 0 
BHfla, h 3 KOTopbix 3 6biJiH onHcaHbi OTenecTBeHHbiMH (,Zl,OHen, IlIyjibMaH, 
1984) h 2 — BeHrepcKHMH (Molnar et al., 2008; Molnar et al., 2010) yneHbiMH. 
Em,e oahh bha, M. mucosus , onncaH cobccm He^aBHO (Liu et al., 2016). Tpn 
ocTajibHbie MHKcocnopHTjHH, HecoMHeHHO, — caMOCTOiiTejibHbie bhabi. Ohh no 
pa3HbiM npHHHHaM, b nepByio ouepeAt BBHAy OTcyTCTBHn Aamrbix MOJieKyjmp- 
HO-reHeTHuecKHx HCCJieAOBaHHH, BpeMeHHO 6 bijih onpeAeneHbi tojibko ao po- 
Aa. Hn^ce npHBOAHM KpaTKoe omicaHHe BbniBJieHHbix MHKCOcnopHAHH, a TaK- 
yKQ (J)OTorpa(})HH mia3MOAHeB h cnop c AOMOHCTpauneii BbMBJieHHbix y p^ma 

BHAOB CJIH3HCTBIX 060JI0HeK. 

M. diversicapsularis Sluchai, 1966. HeSojibnme mia3MOAHH napa3HTa 
OKpyrjion hjih oBajibHon (J)opMbi pacnoJiaraioTCfl )Ka6epHbiMH Jiene- 

CTOHKaMH. IllHpoKOOBajibHbie cnopw 3Toro BH^a HMeiOT nojmpHbie Kancyjibi, 
3HauHTejibHO OTJiHnaiomHec^ no pa3MepaM (pnc. 1, A, E, cm. bkji.). CjiH3HCTaa 
oSojiouKa BOKpyr cnop OTcyrcTByeT. 

M. intimus Zaika, 1965. Bn a nepBOHanajibHO 6biji onncaH no c6opaM c 
)ica6p cnSnpcKOH nnoTBbi 03. EaiiKaji. JJnn Hero xapaKTepHbi cnopbi c 3aocT- 
peHHbiM n e^sa 3aMeTH0 3arHyTbiM Ha cTopoHy nepeAHHM nomocoM n ynno- 
m;eHHbIM, JIOnaTOBHAHOH (|)OpMbI, 3a^HHM. AbTOP OTMeTHJI, HTO «Ka)K^aH cnopa 
OKpy^ceHa np03pauHbiM nexjiOM, KOTOpbiii cjia6o 3aMeTeH Ha )khbom MaTepna- 
jie». 06ih,hh pa3Mep cnopbi c nexjiOM 20—30 mkm (,H,OHeii„ IlIyjibMaH, 1984). 
3tot bh a 6biji HaH^eH HaMH tojibko b oahoh njiOTBe. ILia3MOAHH KpynHbie, 
OBajibHon (J)opMbi, pacnojiaraioTC^ Ha KOHii,e ^ca6epHbix jienecTKOB (pnc. 1, B). 
ripn ,zjo6aBJieHHH xynin BOKpyr cnop 6biJia xoponio BHAHa cjirancTaji oSojionKa 
(pnc. 1, r, /J). MHKpocKomra cnop H3 ototo ^ce nna3MOAHJi npn MHKpocKonHH 
no HoMapcKOMy He BbniBHJia Hajinnira cjih3hctoh o6ojiohkh (pnc. 1, E ). 

M. elegans Kaschkovsky in: Schulman, 1966. B AnccepTaijHH B. B. Kam- 
KOBCKoro, r^e 3tot bh a BnepBbie 6biji onncaH h Ha3BaH, OTMeneHO CHJibHoe 3a- 
pa^ceHHe %3n (26.2 % npn HHTeHCHBHOCTH 14 ijhct Ha HCCJieAOBaHHyio pbi6y) h 
cJia6oe — njiOTBbi (L7 %). B HanieM cjiynae y njiOTBbi 3to TaKvice 6biJia eAH- 
HHHHa^i HaxoAKa. KaK oto yKa3biBajiocb h b nepBOonHcaHHH abhhoto BH#a, no 
HaniHM abhhbim, He6ojibinaji OKpyrjiaa nncTa pacnonarajiacb Ha ^caSepHoii 
Ayre, 6jih3ko k )Ka6epHbiM TbiHHHKaM. Cjih3hctoh o6ojiohkh BOKpyr cnop He 
OTMeneHO (pnc. 1, )K, 3). 

rijia3MOAHHM fundamentalis Molnar, Marton, Szekely et Eszterbauer, 2010 
OBajibHon (J)opMbi h fljiHHoii ao 1.2 mm, pacnojiaraiOTca b nojioc™ xp^meBoii 
ochobbi 5Ka6epHoft Ayra, o6pa3y5i a oCTaTo hhoh KpynHbie oJiJinnconAHbie cno¬ 
pbi pa3MepoM 15.5 (14.4—17.0) X 11.8 (10.2 — 13.2) mkm (Molnar et al., 2010). 

y njiOTBbi 0HHCKOTO 3aJIHBa MHKCOCnopHAHH, nOJIHOCTbK) COOTBeTCTByiOma^I 
ranoBOMy onncaHHio (Molnar et al., 2010), nocTO^HHO OTMenaeTC^i b jno 6 oe 
BpeMH roAa. OHa Jiereo onpeAOJi^eTC^ no xapaKTepHOH JiOKajiH3au,HH, (|)opMe h 
KpynHbiM pa3MepaM cnop (pnc. 1, 7f, K). MHemie aBTOpOB 06 OTCyTCTBHH cjih- 
3HCTOH oSojiohkh BOKpyr cnop 6 biJio noATBep^cAOHO HaMH n npn ncnoJib30Ba- 
hhh TyniH (pnc. 1 , H, K). 
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K cm. B. H. Bopomma u A. C. ffyduna, c. 288 



Phc. 1. njia3M0£HH h cnopbi Myxobolus diversicapsularis (A, E), M. intimus (B — E), M. elegance 

QK, 3 ), M. fundamentalis (M, K). 

MacmTa6Hbie jihhchkh: A, B, )K, M — 0.5 mm; E, r, JJ, E, 3, K — 10 mkm. 

Fig. 1. Plasmodia and spores of Myxobolus diversicapsularis (A, E), M, intimus (B — E), M. elegance 

( )K , 3 ), M. fundamentalis (H, K). 












rijia 3 M 0 AHH M. feisti Molnar, Cech et Szekely, 2008 oneHb MenKHe (ao 
60 mkm) h no3TOMy Majio3aMeTHbie, JioKajiroyiOTCii HenocpeACTBemio b xpn- 
meBoii TKaHH Jiyneii )Ka 6 epHbix nenecTKOB (pnc. 2, A, cm. bkjt). Cnopbi OKpyr- 
jitie hjih 3JiJiHncoHAHbie, pa 3 MepoM 11.7 (11.5—13.2) X 10.0 (9.4 — 10. 8 ) mkm 
(Molnar et al., 2008). 3tot bh a, Tax tkq KaK h M. fundamentalist nocTOJiHHO ot- 
MenaeTCfl y njiOTBbi Ohhckoto 3ajiHBa b jno 6 oe BpeMJi roAa h JierKO AnarHOC- 
THpyeTC^. CjiH 3 HCTa^ oSojiOHKa BOKpyr cnop OTcyTCTByeT (pnc. 2, A, E). 

M. mucosus Liu, Voronin, Dudin, Zhang, 2016. OBajibHbie h MejiKHe (ao 
0.5 mm) ruia3MOAHH pacnojiaraiOTCfl Me^CAy )Ka 6 epHbiMH jienecTKaMH y hx 
ocHOBamm. 3to A^JiaeT mia 3 MOAHH Maji03aMeTHbiMH (pnc. 2, B ). Cnopbi ototo 
HOBoro RJin njiOTBbi h ejibija BHAa po Myxobolus no CTpoemno n (J)opMe cnop 
6jih3Kh k M. muelleri , ho OTJinnaiOTC^ 6 ojiee KpynHbiMn pa3MepaMH, cocTaB- 
junoiAnMn 13.6 ± 0.62(12.8 — 14.2) X 10.7 ± 0.51(10.3 — 11.4) mkm. TjiaBHbiM 
OTJiHHHTejibHbiM npH3HaKOM 3Toro BHAa ot Apyrnx cxoAHbix no CTpOeHHK) 
cnop MnKcocnopHAHH ABJHieTCfl Hajinnne 6 ojibmoh, ao 30 mkm b AnaMeTpe, 
CJIH3HCTOh 06 OJIOHKH (pHC. 2, 7”). 

Myxobolus sp. 1. HahAeHHbie HaMn KpynHbie OBajibHbie njia 3 MOAnn ajihhoh 
ao 1.5 mm pacnojiaranncb npeHMymecTBeHHO b BepxHeh nacTH )*ca 6 epHbix jie- 
necTKOB (pnc. 2, Jf). Ohh C 0 Acp)Kajin cnopbi ojuinnconAHoh (jiopMbi ajihhoh 
12.8 (11.9—13.2) n mupuHoh 10.2 (9.6—10. 8 ) mkm (pnc. 2, E ), KOTopbie no 
CTpoeHnio n pa 3 MepaM OKa 3 ajincb 6jih3kh k M. rutili Donee et Tozyjakova, 
1984 (/JoHen;, UJyjibMaH, 1984). Ilpn AoSaBJieHnn Tynin BOKpyr cnop Ha 6 nio- 
Aanocb CBeTJioe npocTpaHCTBo nocToaHHon (jiopMbi n pa3Mepa, hto cooTBeTCT- 
BOBano cjih3hctoh o 6 oJionKe (pnc. 2, E). B to ^ce BpeMfl KaK npn nepBoonnca- 
hhh (/JoHen,, UJyjibMaH, 1984), TaK n no a^hhbim BeHrepcKnx KOJiJier (Molnar 
et al., 2010), cjironCTaa o 6 ojionKa BOKpyr cnop y M. rutili OTcyTCTByeT. aH- 
Hoe o 6 cTO^iTejibCTBO nocjiymuio ocHOBaHneM BpeMeHHO B03ACp)KaTbCH ot ot- 
Hecemni HanAeHHon HaMn MHKeocnopnAnn k M. rutili. 

Myxobolus sp. 2. OBajibHbie (ao 0.5 mm) njia 3 MOAnn ototo BHAa BcerAa 
jie^cajin no Kpaio ^caSepHoro JienecTKa (pnc. 2, )K). 3jninnconAHbie cnopbi 
pa3MepoM 14.0 (13.3—14.5) X 12.8 (11.7 13.3) mkm coAep^cajin 2 nojmpHbie 

rpymeBHAHbie Kancyjibi paBHoro pa3Mepa, 3aHHMaiomne npnMepHO nojiOBHHy 
oSteMa cnopbi (pnc. 2, 3). Ilpn AoSaBJieHnn Tynin cjih3hctoh o6ojiohkh He 
oSHapy^ceHO. Lto (JiopMe n CTpoeHnio cnop bha cxoaoh c M. sommervillae 
Molnar, Marton, Szekely et Eszterbauer, 2010. OAnaKO a™ nocjieAnero BHAa 
yKa 3 aHbi KpynHbie njia 3 MOAnn (1.0 — 1.5 mm) h 6 oJiee Mejncne (11.8 X 9.7 mkm) 
cnopbi (Molnar et al., 2010). 

Myxobolus sp. 3. rijia 3 MOAHH pacnojiaraiOTCa b ocHOBaHHH ^ca 6 epHbix jie- 
necTKOB. no KJiaccn^nKannn MojibHapa nx jioKajiraannio moxcho othocth k 
6a3njiaMejunipHoh (Molnar, 2002). OopMa njia3MOAneB nocTOAHHaji h jiyKo- 
BHAeBHAHan. Hhxghjui, pacninpemiaii uacTb, HaxoAHTCJi b npocBeTe 5 Ka 6 ep- 
hoh Ayrn, a BepxHjra, 3aocTpeHHaji nacTb, npoSnBaeTCH BBepx n pacnojiaraeTca 
b ocHOBaHHH )Ka 6 epHbix JienecTKOB (pnc. 2, H). Pa3Mep nna 3 MOAHeB no ninpn- 
He n BbicoTe He npeBbimaeT 0.5 mm. npn cpeAHen AJimie cnop 13.8 n nin- 
pHHe 10.0 MKM OCHOBHaa OCOSeHHOCTb B HX CTpOeHHH 3aKJnOHaeTCfl B Ha- 
jihhhh 2 pa3Hbix no (jiopMe, rpymeBHAHOH h OKpyrjioii, nojmpHbix Kancyji, pa3- 
Mepbi KOTopwx pa3JiHnaiOTC^i 6 ojiee neM b 2 pa 3 a (pnc. 2, K). ^oSaBJiemie 
Tynin noKa3ajio HajiHune BOKpyr cnop Sojibinoii h OKpyrjioii cjih3hctoh 060 - 

JIOHKH. 
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Phc. 2. njia3M0£HH h cnopbi Myxobolus feisti (A, E), M. mucosus ( B , F), Myxobolus sp. 1 {fl. , E), 
Myxobolus sp. 2 (2K", 3), Myxobolus sp. 3 (//, A). 

MacurraSHbie jihhchkh: 5, /J, )K, H — 0.5 mm; E , 7”, E, 3, K — 10 mkm. 

Fig. 2. Plasmodia and spores of Myxobolus feisti (A, E ), M. mucosus (A, A), Myxobolus sp. 1 (Zjf, E), 
Myxobolus sp. 2 (2A, 3), Myxobolus sp. 3 (H, K). 

















OECyaCflEHHE 


C noflBJieimeM hoboto, MOJiexyjrapHO-reHeTHnecxoro MeTo^a Hccjie^OBa- 
HHH, nO^BHJiaCB B03M0)XH0CTB yTOHHefflM BHAOBOTO CTaTyca MHOTHX M0p<J>0- 
jiornnecxH cxoahbix MnxcocnopHAHH, h b nepByio onepeAB bxoaaiahx b rpyn- 
ny «muelleri-noAo6nbix». B xoAe He^aBHO npOBeflCHHoii peBH3nn mhxcooio- 

PHAHH pBl6 BOAOeMOB BeHTpHH TOJIBKO y nJIOTBBI 6BIJ10 HailAeHO 8 BHAOB po^a 

Myxobolus , H3 KOTopBix 4 ( Myxobolus feisti, M. wootteni, M. fundamentalis h 
M. sommervillae) 6bijih onHcaHBi xax hobbic (Molnar et al., 2008, 2010). Heo6- 
xoahmoctb cpaBHerora hoboh pffl(J)opMaAHH c paHee ony6 jthkob aHHBiMH OTeue- 
CTBeHHBIMH A AHHBIMH (J\ OHeiJ, IlIyJIBMaH, 1984) nOCJiy)XHJia IIpHHHHOH HaiHHX 
HCCJieAOBaHHH, HanaTBix b 2010 r. IlepBBie pe3yjiBTaTBi (BopoHHH, flyAHH, 
2012) 6bijih AonojiHeHBi oroicaHHeM eme OAHoro HOBoro BHAa M. mucosus (Liu 
et al., 2016). KpaTXHe cbcachuh, npHBeACHHBie BBirne, no3BOJunoT tojibko 03Ha- 

XOMHTBCfl C OCHOBHBIMH BHAOBBIMH npH3HaxaMH 3X3eMnJHipOB, HaHAOHHBIX 
b )xa6pax njiOTBBi Myxobolus sp., BXjnouaji oSHapy^KeHHe Tex, KOTOpBie 6bijih 
BBDIBJieHBI B CJIH3HCTOH oSoJIOHXe C nOMOIABK) TyillH. H3 9 o0Hapy)xeHHBix 
HaMH bhaob (cm. TaSjnmy), y 4 BOKpyr cnop HaSmoAanocB npHcyTCTBHe cjih- 
3HCTOH 06OJIOHXH. ConOCTaBJieHHe AHaTHOCTHHeCXOH Ba)XHOCTH 3T0T0 npH3Ha- 
xa Kax BHAOBOro npu cpaBHemm c JiHTepaTypHBiMH a^hhbimh npHBejio k bbwb- 
jieHHio pmta HecoBnaAeHHii. Hajimue cjih3hctoh o6ojiohxh BOKpyr cnop 
M. intimus , OTMeneHHoe eme npn nepBOonncaHnn (J\ OHen,, UlyjiBMaH, 1984), 
6bijio noATBepyKA^no n npn HaxoARax 3toto napa3HTa b njiOTBe H3 p. JIa6a 
(Ergens, Lom, 1970), a Tax)xe H3 03epa EanaTOH n Jfynan (Molnar et al., 2010). 
B to )xe BpeMfl onncaHne njia3MOAneB y pa3HBix aBTOpOB OTJinnaeTC^. Y SanxH 
3to OKpyraBie h,hctbi AnaMeTpOM okojio 0.5 mm, oxpy)xeHHBie nnOTHOn coeAH- 
HHTejiBHOTKaHHon o6ojiohxoh. Henicxne nccjieAOBaTejin onncBiBaiOT BereTa- 
THBHBie CTaAHH xax oBajiBHBie ipictbi ao 1 mm (Ergens, Lom, 1970), a BeHrep- 
cxne — xax xpyrjiBie njTa3MOAnn pa3MepoM ot 60 ao 220 mxm, xoTopBie Jioxa- 
jiH3yiOTC^ b xanujunipax )xa6epHBix nenecTXOB (Molnar et al., 2010). PaHee a™ 
M. intimus 6bijih yxa3aHBi coBepmeHHO xpyrjiBie njia3MOAnn pa3MepoM ao 
0.6 mm, jie^canj,ne Me>XAy )xa6epHBiMH jienecTonxaMH, n cnopBi c HeSojiBHiHMH, 
MeHee nojiOBHHBi ajihhbi cnopBi, nojnipHBiMH xancynaMH (Racz et al., 2004). 
B HameM cjiynae HaiiACHBi yAJinHeHHO-OBajiBHBie njia3MOAnn oxojio 1 mm, jie- 
)xairme b BepxHen nac™ )xa6epHBix nenecTXOB (pnc. 1,5). /JjiHHa nojmpHBix 
xancyn paBroieTCfl npnMepHO nojiOBHHe ajihhbi cnopBi (pnc. 1,7"). ripn abhbix 
pa3JiHHHflx b (})opMe, pa3Mepax n jioxajnmimH nna3MOAneB, a Tax)xe b CTpoeHnn 
cnop y 3Toro BHAa n3 pa3HBix MecT Bee nccjieAOBaTejin OTMenann Hannune 
Boxpyr cnop cxoahoh no pa3Mepy n $opMe cjih3hctoh o6ojiohxh. BBHiBJieH- 
HBie npn onncamnix M. intimus pa3jnnnni, HecOMHeHHO, TpeSyiOT npOBeAO- 
HHii AonoJiHHTeJiBHBix HccJieAOBaHHH ocoSeHHo Ha MOJiexyrapHo-reHeTnne- 
cxom ypoBHe. 

M. mucosus , BTOpOH BHA, HMeiOLAHH BOXpyr Cnop CJIH3HCTyK) o6ojionxy, 
6bijt onncaH cobmcctho c xHTancxnMH xonneraMH, xoTopBie Ha ocHOBe MOJie- 
xyrapHO-^HJioreHeTHnecxHx HccJieAOBaHHH AOxa3ajiH ero otjihhhc ot Apyrnx 
noAoSHBix M. muelleri MHXCocnopHAHH (Liu et al., 2016), t. e. co cnopaMH 
OBajiBHOH hjih oxpyrjioii ^opMBi, c paBHBiMH no pa3Mepy norapHBiMH xancyjia- 
mh. CjiH3HCTBie 060JTOHXH y M. intimus h M. mucosus oneHB cxoahbi h npn Ma- 
jiom yBejiHueHHH Mnxpocxona bhabi TpyAHOOTJiHHHMBi. OAHaxo npn 6ojiBmnx 
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yBeJIHHCHHJIX MHKpOCKOna pa3JIHHHfl B CTpOeHHH cnop 3THX BHAOB xoporno 3a- 
MeTHti. OopMa, pa3Mep, a Taioxe pacnojio^ceHHe mia3MOAHeB b )*ca 6 pax nnoTBbi 
y M. intimus h M. mucosus pa 3 JiHHHbi. 3to no 3 BOJifleT yica 3 biBaTb hx BHAOByio 
npuHa^jioKHOCTb y)*ce Ha HanajibHOM 3Tane HCCJieAOBaHHH. 

OnHCbiBan MHiccocnopHAHH h 3 njiOTBbi, BeHrepCKHe HCCJieAOBaTejiH (Mol- 
nar et al., 2010) oco6o otmcthjih TpyAHOcra b An(|>(J)epeHAHajibHOH AnarHOCTH- 
Ke M. rutili h M. sommervillae . IIphhhhoh ototo HBjnieTCfl cxoactbo b CTpoe- 
hhh hx cnop h njia3MOAHeB, HMeion^Hx Tax^ce h oahh pa3Mep (1.0—1.5 mm). 
Pa3HHu,a 3aKJiiOHajiacb b jioKajiH3au,HH njia3MO^HeB. M. rutili pacnojiaraeTcn b 
n;eHTpajTbHOH nacra nenecTKa mokay xpnmeBbiM JiynoM h npHHO chiahm KpOBe- 
HOCHbiM cocyAOM, a M. sommervillae — b npocBeTe OTBOA^mero cocyaa. Ca- 
MOCTO^TejibHOCTb HOBoro BHAa, M. sommervillae , 6bina noATBep^Aena npOBe- 
AeHHblMH MOJieKyJIHpHO-4)HJIOreHeTHHeCKHMH HCCJieAOBaHHHMH. CjIH3HCTaa 
Kancyjia y o 6 ohx bhaob OTcyTCTBOBajia (Molnar et al., 2010). H3 oSHapy^ceH- 
hmx HaMH b ^ca6pax njiOTBbi 9 bhaob poAa Myxobolus hh oahh c AOCTaTOHHOH 
AOJien yBepeHHOCTH He yAajiocb OTHecTH k othm BHAaM. Myxobolus sp. 1 Taioice 
HMeeT KpynHbie, yAJiHHeHHbie mia3MOAHH b ijeHTpajibHOH nacTH )*ca6epHoro 
jienecTKa h cnopbi, cxoAHbie c M. rutili , ho BOKpyr hhx npHcyTCTByeT cjih3h- 
CTan, TpeyrojibHoii (})0pMbi oSojionica, ocTaBJHnoman cbo 6 oahoh BepniHHy cno¬ 
pbi. Y Apyroro Harnero BHAa, Myxobolus sp. 2, npn OTcyTCTBHH cjih 3 hctoh 
o 6 ojiohkh, cnopbi 3aMeTHO KpynHee, a njia3MOAHH MeHbrne, neM y M. rutili 
h M. sommervillae. BBHAy OTMenemibix pa3JiHHHH, TOHHan HACHTHcjiHKaAHfl 
Myxobolus sp. 1 h Myxobolus sp. 2 noica 3aTpyAHeHa. 

HH^opMaAim 0 3 apa)KeHHH njiOTBbi mhkcochophahhmh poAa Myxobolus 
c 6a3HJiaMejui^ipHOH jioicajiH3aii,HeH, npHCymeii Myxobolus sp. 3, b jiHTepaTy- 
pe OTcyTCTByeT. B to tkq BpeMH njia 3 MOAHH M. basilamellaris , coSpaHHbie c 
xapna, hmciot nojiHOCTbio cxoAnyio (jiopMy h jioKajiH3an,Hio. CTpoeHHe cnop 
TaK>Ke coBnaAaeT b nepByio onepeAt no HajiHHHio pa3JiHHaiorAHxcfl no pa3Me- 
py norapHbix Kancyji (Lom, Molnar, 1983). K oxnHwrejibHbiM npH 3 HaKaM 
y M. basilamellaris othocatcji 6 oJiee MeJiKHe cnopbi (9.2—10.6 X 8.1 
8.8 mkm), rpymeBHAHa^ (jiopMa o 6 enx Kancyji h, HanSonee HHTepecHoe, Ha- 
jiHHHe HeSojibinOH no pa3Mepy, TpeyrojibHoii cjih3hctoh o 6 ojiohkh, npHMbiica- 
lomeii TOJibKO k 3aAHeMy KOHiiy cnopbi. CpaBHHTejibHbiH aHajin3 npn3HaKOB 
3THX AByX 4>OpM MHKCOCnOpHAnn CBHACTeJIbCTByeT 06 HX HeCOMHeHHOH 6 jih- 
30cth, ho n He HCKjnonaeT bhaoboh caMocTOiiTejibHocTH. npoBeAeHHe MOJie- 
KyrapHo-^njioreHeTHnecKoro HCCJieAOBaHHH no3BOJiHT pa3pemnTb 3Ty npo 6 - 
jieMy. 

B 3aKJiK>neHHe CJieAyeT otmothtb, hto HMeHHO npHMeHeHHe TyniH no3BO- 
JIHJIO BblflBHTb HaJIHHHe CJIH3HCTOH 06 OJIOHKH y 4 H3 9 BHAOB MHKCOCnOpHAHH 
pOAa Myxobolus, oSHapy^ceHHbix b ^ca 6 pax njiOTBbi. /JnarHOCTHHecKoe 3Hane- 
HHe 3 toto npH3HaKa HecoMHeHHO. YnHTbiBa^, hto cjiH3HCTan o 6 onoHKa HMeeT 
AOCTaTOHHO CTaSHJibHbiio (J)opMy, pa3Mep h MecTonojio>iceHHe, ocoSeHHOCTH ee 
CTpoeHHH Moryr HMeTb BHAOcneitH(|)HHHbiH xapaKTep. IIpHMeHeHHe otoh npo- 
ctoh, AOCTynHOH, ho BecbMa HHcjiopMaTHBHOH MeTOAHKH, npeAno>iceHHOH pa- 
Hee nemcKHMH nccjieAOBaTejiHMH, aojdkho Hcnojib30BaTbCH OAHOBpeMeHHO c 
npHTOTOBJieHHeM )KejiaTHH-rjiHii,epHHOBbix npenapaTOB npn onncaHnn mhk- 
cocnopHAHH. 3 to oco 6 eHHO Ba^CHO nOAnepKHyTb, yHHTbiBan, hto Harnn nonbiT- 
KH BbIHBHTb CJIH3HCTyiO 060 JI 0 HKy y Cnop npH MHKpOCKOnHH nO HOMapCKOMy 
He yBeHnajiHCb ycnexoM. 
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MUCOUS ENVELOPE OF SPORES OF MYXOBOLUS SPP. 

(MYXOZOA: MYXOSPOREA: MYXOBOLIDAE) FROM GILLS OF THE ROACH 
RUTILUS RUTILUS (L.) AS AN IMPORTANT DIAGNOSTIC CHARACTER 

V. N. Voronin, A. S. Dudin 

Key words : roach, gills, Myxosporea, Myxobolus spp., mucous envelope. 

SUMMARY 

The use of Indian ink for the identification of mucous envelope of spores Myxobolus 
spp. on the base of previously proposed method (Lorn, Vavra, 1963) revealed its presence 
in 4 from 9 observed Myxobolus spp. from the gills of roach. In M. intimus , M. mucosus 
and Myxobolus sp. 3 there is a large and round mucous envelope and its diameter is about 
30 micrometers. In Myxobolus sp. 1 the upper part of spores is without of mucous material. 
It is shown that the presence and characteristics of the mucous envelope may be used in the 
differential diagnosis of the members of genus Myxobolus. 
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